Lateral epicondylitis, or tennis elbow, is a painful musculoskeletal condition that often limits strength and function. Manual therapy, specifically mobilization with movement (MWM), is a treatment intervention to help decrease pain and improve strength of those with lateral epicondylitis. This clinical scenario places the therapist in an outpatient, orthopedic clinic where a 35-year-old male tennis player presents with lateral epicondylitis of 7 weeks' duration. His lateral elbow pain has become unbearable and significantly limits his participation in tennis and other functional, gripping activities. He has been referred to physical therapy by his primary-care physician and has an immediate goal of decreasing his lateral elbow pain and increasing his strength. He hopes to play in a tennis tournament in 3 weeks.
• One study reported that 92% of subjects were able to perform a previously painful movement pain free during the application of MWM.
• One randomized controlled trial reported that MWM produced hypoalgesia (improvements in pain-free grip strength and pressure-pain threshold) and physiological sympathoexcitation (change in heart rate, blood pressure, and cutaneous sudomotor and vasomotor function).
• Improvements in pain-free grip strength and pressure-pain threshold occurred only in the affected arm, not in the unaffected arm or in the placebo or control condition.
Clinical Bottom Line
Manual MWM as a treatment intervention is strongly recommended to decrease pain and increase strength with gripping activities for adults with chronic lateral epicondylitis. However, the long-term effects of the treatment, as well as the benefits for a particular subgroup of patients, remain unknown.
Strength of Recommendation:
Level A evidence exists that manual MWM treatments decrease pain and increase strength in adults with chronic lateral epicondylitis. 
Search Strategy Terms Used to Guide Search Strategy

Results of Search
Nine relevant studies were located and categorized as shown in Table 1 (based on levels of evidence, Centre for Evidence Based Medicine, 1998) 
Best Evidence
The studies in Table 2 were identified as the "best" evidence and selected for inclusion in the CAT. Reasons for selecting these studies were that they were graded with a high level of evidence and most closely addressed the clinical question.
Implications for Practice, Education, and Future Research
The studies included in this CAT all address the effect of a manual MWM treatment technique on pain and strength for adults with chronic lateral epicondylitis.
There is a high level of evidence supporting the use of MWM as a treatment technique with this patient population. All 3 critically appraised studies reported an improvement in pain and grip strength. One study 2 reported a 58% improvement in pain-free grip strength during the MWM treatment, a 46% improvement in pain-free grip strength immediately after the treatment, and a 10% improvement in pressure-pain threshold immediately after treatment. Another study 5 found that during the MWM, 92% of subjects were able to perform a previously painful movement pain free. Finally, the other study 3 reported that MWM produced hypoalgesia (improvements in pain-free grip strength and pressure-pain threshold) and physiological sympathoexcitation (chance in heart rate, blood pressure, and cutaneous sudomotor and vasomotor function). In the 2 controlled studies, 2, 3 improvements in pain-free grip strength and pressure-pain thresholds occurred only in the MWM treatment condition and not in the placebo or control conditions. In all studies, 2,3,5 improvements were seen in the affected arm, not in the unaffected arm. The benefits of using this intervention in clinical practice are that it is relatively quick, does not require additional equipment, and results in immediate pain reduction and improvement in function. The limitation of this treatment technique is that it does not always work for all patients, and current research has not explored why it is not always effective. Further research should focus on a particular subgroup of patients that benefits most with this treatment technique. In addition, further studies need to explore the effect of the MWM treatment on acute lateral epicondylitis as opposed to chronic lateral epicondylalgia. Finally, future research should examine the long-term benefits of the MWM treatment, such as how long the hypoalgesia lasts and how many treatments are required to permanently relieve symptoms of pain and reports of impaired grip strength. 
Pressure-pain threshold:
Measured with an electronic algometer over the tenderest area of the lateral epicondyle. Test terminated when subject first perceived the onset of pain. Pressure-pain threshold measured 3 times, 30-s rest period between measurements. Scores averaged. Intratester reliability for pressure-pain threshold was high (ICC .95, SEM 7.08 kPa).
Outcomes assessed on the unaffected and affected side for each experimental condition. Pain-free grip strength measured before, during, and after treatment intervention. Pressure-pain threshold measured before and after treatment intervention. 
Primary Outcomes
Sympathetic nervous system function:
Cutaneous blood flow, skin conductance, skin temperature, blood pressure, and heart rate measured throughout treatment session.
Primary Outcomes
Pain with active motion, painfree grip strength, maximum grip strength. Abbott et al 5 and placebo (P = .002) and between MWM treatment and control (P < .0001) were statistically significant. Pressure-pain threshold increased 10.26%
after application of the MWM treatment. This was significantly greater than the 3.88% reduction in pressure-pain threshold produced by the placebo treatment (P = .01) and significantly greater than the 0.31% change after the control condition (P = .049).
Level of evidence MWM treatment technique produced a 58% improvement in pain-free grip strength during the treatment, a 46% improvement in pain-free grip strength immediately after treatment, and a 10% improvement in pressure-pain threshold immediately after treatment. MWM produced a hypoalgesic effect demonstrated by improvements in pain-free grip strength and pressure-pain threshold. MWM produced a physiological effect, sympathoexcitatiown, such as changes in heart rate, blood pressure, and cutaneous sudomotor and vasomotor function, similar to that reported for spinal manipulations.
MWM effective for treating lateral epicondylalgia.
During MWM, 92% of subjects able to perform previously painful movement pain free. Pain-free grip strength more responsive than maximum grip strength.
Abbreviations: MWM, mobilization with movement.
